This paper investigates regional public-private wage differentials in Italy. Following the recent wave of reforms that significantly changed wage setting and employment relations in both sectors -increasing decentralisation in collective bargaining and enforcing a "privatisation" of public sector employment contracts -we present new estimates of the public-private wage gap by geographical location. We report both 'standardised' public-private wage differentials, as well as estimates obtained using Geographically Weighted Regressions methods. We show that significant differences exist in public-private wage differentials across Italian regions, and that the latter can be partly explained by local labour market conditions affecting the private sector and only marginally the public sector. Differences in public-private wage differentials across regions are expected to determine several imbalances in terms of 'wait' unemployment and recruitment problems in the different areas.
Introduction
There is a well established literature both in economics and sociology that has analysed regional differences in social and economic conditions in Italy. One reason for this interest in geographical economic conditions may be linked to Italy's peculiar shape, as long distances separate the Northern regions from the South of the country.
Furthermore, both in terms of climate and cultural background, the North of Italy is often considered more similar to continental Europe, while Southern regions share more features with other Mediterranean countries. Significant differences are also found in regional labour markets, with almost full employment rates and labour shortages for some occupations in most of the Northern regions, matched by high unemployment rates (mainly among women and the young) in the South (Bodo and Sestito, 1991) .
Among the reasons that have been traditionally put forward to explain the existence and persistence of regional differences, labour market tight regulations, centralisation of wage bargaining, coupled with (very) low geographical mobility are the most common.
In particular, over the Eighties, under a labour market regime characterised by rigid wage indexation (to prices), highly centralised wage bargaining (by industry) and powerful unions, wages did not properly respond and adjust to changing local market conditions (productivity, unemployment, market prices), thus exacerbating the imbalances. Some differentiation in wage levels across regions emerged later (mainly in the private sector) as a result of the higher incidence of decentralised bargaining -at the firm and individual level, mainly concentrated in the Northern regions --, still wage differentials have never been considered large enough to compensate for the existing differences in productivity and unemployment. In this respect, both fiscal reductions and direct creation of (temporary) public jobs have been largely used as the fastest (and easiest) way to reduce unemployment in depressed areas, where the lack of infrastructures and persistent high crime rates prevented the attraction of national or foreign private capitals and the subsequent growth of a florid (and self-sustaining) productive system (Dell'Aringa and Lucifora, 2000) . Preferences for national rates and equal pay structure in the public sector have also determined quite substantial public sector wage premia in the South, thus making public sector jobs even more attractive, generating a "culture of dependency" --in which individual educational and 3 occupational choices are public sector-driven --and further exacerbating "wait" unemployment and low participation rates (Alesina et al., 2001) .
Over the late Nineties a significant wave of reforms were introduced, both in the private and public sector, to allow both employment and wages to be more flexible and reactive to productivity and business conditions. In the private sector, reforms concerned the modes of recruitment of employees and the diffusion of temporary employment contracts, as well as an increased role for decentralised (firm-level) bargaining. In the public sector, the process of reform mainly concerned the so-called "privatisation" of employment relations, which was designed to make job conditions and wage setting in the public sector more similar to those prevailing in the private sector and more sensitive to productivity gains. Also, direct creation of public jobs was no longer considered as an effective active labour market measure to create selfsustaining employment and its weight in the policy mix for the South was consequently reduced. By reducing the overall rigidity of the system both in the private and public sector, these reforms may also have contributed to make wages more sensitive to local labour market conditions, although this was not the main objective.
In this paper, in the light of the institutional changes occurred over the Nineties, we intend to investigate the recent evolution of regional public-private wage differentials 1 .
Previous studies in this area mainly focused, quite independently, on regional differences, on the one hand, and (national) on public-private wage differentials, on the other, while the issue of regional public-private wage differentials has been mostly neglected, both in Italy and elsewhere. We extend previous research on public-private wage differentials at the regional level in a number of ways. First, we consider both a longer time period and a higher number of regions. Second, we provide extensive evidence on standardised public-private regional wage differentials both using standard OLS and semi-parametric estimation methods. Finally, we use GWR (geographically weighted regression) estimation methods to account for the spatial dimension and correlation existing across regions, thus showing that the pooling of areas is rejected by the data.
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The remaining part of the paper is organised as follows. Section 2 describes the institutional details related to the public sector regulation in Italy and highlights the main changes occurred in the last decade. Section 3 discusses the features of the data used in the empirical analysis and the evolution of "raw" unadjusted regional pay differentials in the private and public sector in the Nineties. Estimates of Standardised
Spatial Wage Differentials are presented in section 4, while some possible explanations of such regional differences are discussed in section 5. The last section concludes.
Institutional setting
In recent decades, the public sector in most industrialised countries has undergone a relevant process of reform --Italy was no exception --which has been broadly referred to as "privatisation" . The latter, however, took two quite different facets. The first was related to the progressive outsourcing of public industries and services, with a significant reduction of public-owned companies and public monopoly in some formerly protected industries (such as energy and telecommunications). The second concerning the reform of the terms and conditions of employment relations in the public sector. In Italy, in particular, the new set of laws introduced in 1993 to reform employment relations in the public sector were named "privatisation of public employment", thus indicating the meaning and the direction of the transformation that the legislators wanted to introduce on labour relations in this sector. Before then, the boundaries between public and private sector employment were much more clearly defined. Public employees used to benefit from a special employment status consisting of various substantive and procedural prerogatives, the most important being employment security. Other distinctive conditions also covered various aspects of the internal labour market, such as recruitment and careers --both based on open competition to fill in job vacancies --, mobility, job classification systems and compensation schemes.
The reform in 1993 was strongly supported by the trade union movement because it widened the coverage of collective bargaining, while it reduced the importance of legislation (see Elliott et al., 1999) . The shift of the regulatory power from the law to the system of collective bargaining was indeed one of the most important aspects of the 5 1993 law. A public Agency (ARAN) representing public administrations in collective bargaining at the national level, replaced a multiplicity of parties that previously intervened in the bargaining process. The aim of this innovation was to insulate collective bargaining from the political and parliamentary arena. The shift in policy should have also been accompanied by a general strengthening of the managerial prerogatives of public employers and administrators. On the whole local administrative units were to be able to freely choose their own pay policy, independently from the guidelines set at national level. In this situation wage developments have become more differentiated across different public workplaces, with the degree of differentiation contingent on financial conditions of administrations and on the capacity of local unions to obtain pay increases. In principle, this further decentralisation of collective bargaining --with less coordination from the central level -may have contributed to make wages more sensitive to local labour market conditions, but it should be noted that other institutional and political factors, in each local unit, were at work too. Existing studies of wage differentials in public sector have taken into account the different role that unions play and the different objectives that employers pursue: for example, local administrators look at their employees also as voters in local elections (Zax and Ichniowski, 1988) . Unions, on their side, do not simply act as wage negotiators, as they also use their power to lobby with local administrators for both employment and wage increases. These forces seem to have been at work also in Italy (Dell'Aringa and Vignocchi, 1998) . In other words, while the decentralisation of collective bargaining might have increased wage dispersion across administrative units and across regions, it is not clear whether wages have also become more flexible to local market conditions.
The reform of public employment regulation involved more than 3.5 millions of workers, corresponding to around one fourth of total employees in Italy. Ten years after the reform, most experts and commentators admit that, while unions have gained contractual power in negotiating at all levels (national and local), less progress has been made both in keeping the bargaining table far away from the political arena and in the capacity of public employers to improve the management of human resources to deliver better quality services (Zucaro, 2000) . On the whole the results of the "privatisation" of the employment relations in the public sector are positive, but certainly much less than expected.
It is nonetheless true that the collective agreements signed by Aran and the national unions in these last ten years have introduced quite a number of changes in working conditions and in employment relations. Few examples merit to be mentioned. There has been a marked increase in the volume of non-standard employment, both fixed-term contracts and the so-called "co.co.co." (collaborazioni coordinate e continuative) 3 .
Private temporary work agencies have been allowed to operate in the public sector. The 7 recruitment of non-standard workers in the public sector is often the way to avoid the stringent conditions regulating the ordinary hiring process. Recruitment has to follow a public and open competition which is usually cumbersome in term of bureaucratic delays and costs. Moreover the number of permanent jobs is determined by formal regulation and not through collective bargaining, such that limits on hires have been introduced in the budget law in years of financial difficulties.
Rules concerning recruitment and working conditions have been partly changed in the following years and so differences with the private sector further reduced. This occurred after the collective agreements of the late 90's, which introduced a number of innovations, such as: rules for individual dismissals, paid holidays, paid and unpaid leaves and pensions. Promotion and career of workers is another field where modifications of the previous institutional setting have been substantial. First, the system of classification was modified. In the previous situation the content of jobs and occupations was detailed in national regulations such that each occupation was assigned to a specific grade in the pay scale 4 . Apart from overall wage increases, progression of basic pay was due only to promotion to a higher grade. Moreover all promotions to a higher level had to follow the same rules regulating recruitment from the external labour market, that is through an open competition.
The main aim of the old system was to keep labour costs under control and avoid that single administrations could use promotions to higher grades as an easy way to grant wage increases in addition to those determined sector-wide at national level. Public administrations have always opposed this system because of its time-consuming, costly, and bureaucratic procedures, and also on the ground that the power to decide on promotions and careers of employees could have been an important tool in the hands of local administrators for an efficient management of human resources (Bonaretti and Codara, 2001 The system of collective bargaining emerging from the 1993 reform is similar to that of the private sector: it takes place at two levels, one national and one firm-specific.
However, in the public sector coordination between the two levels is much stronger.
National agreements determine not only the basic pay for all the different grades of the sector (as the private agreements do), but also the margin for wage increases (i.e. the maximum average wage increase) that must be respected by public sector bodies in granting wage increases (the so called "wage drift") on top of the national ones. The latter is the main difference with the private sector, in which social partners can bargain over wages at firm level without any limit (Bordogna et al., 1999) . Agencies and department of the public sector bargain on the distribution of the drift among different groups of workers under various forms: over-time pay, allowances for shifts and specific working conditions, performance-related pay increases, wage supplements for specific tasks in the organisation, etc. After the reform of the classification and grading system, the margin set at national level has been mainly used at the single unit level to finance internal promotions to the higher grades on the pay scale. In practice these are actually wage increases rather than real changes in workers position (in terms of more responsibility, new tasks, etc.) in the organisation of the administrative unit.
Under the pressure of unions, recent national collective agreements have included clauses that allow single administrations to bargain wages also in excess of the national guidelines (provided that the general budget of the administration is in good conditions) if wage increases are functional to improvements in efficiency and productivity. While reliable indicators for productivity have proved difficult to collect, personnel evaluation systems have been introduced by many administrations, but they have been implemented only to a very limited extent and only with great difficulties (Della Rocca, 2001 ). Unions, on the other side, have always opposed any forms of assessment of individual workers by claiming that these can be used in a discretionary way and generate favouritism. Managers too are in general reluctant to put into practice systems of evaluation, firstly because they themselves dislike to see their salaries linked to some 9 indicator of performance, and secondly because they are convinced that the benefits obtained with economic incentives are lower than the costs due to loss of "morale", discontent, and in general to a negative reaction to criteria for selection that are considered unfair. The conclusion is that length of service has become again as the most common "objective" criteria which is followed in selecting workers for promotion. This attitude is unfortunately widespread, even if it should be recognised that there are important exceptions and that in an adequate number of public administrations things work better. On the whole, however, the general feeling is that, at least on this very important point (selectivity in promotions) things have not much improved since the reform of 1993.
One of the main features of public services is that the dispersion of wages is much lower than in the private sector. This is common to many countries, but it used to be particularly relevant in Italy, where egalitarian wage policies had a strong impact on the wage structure of the public sector. In the last ten years the situation has changed and some more earnings differentiation took place. On the one hand, the reform of the job classification system increased the number of grades in the occupational ladder. On the other hand, salaries of managers and top executives have increased substantially. Since then public managers succeeded, through their own collective agreements and by benefiting of a favourable political situation, in augmenting their own salaries much more than those of the other public employees, while they used to be very low before.
In ten years' time salaries of public sector managers have almost reached those of the private sector. This was intended to give also a clear signal to the labour market of managers, but the effects have been modest. In fact, even if a public open competition is the rule to fill in vacancies, it is difficult for a manager of the private sector to pass to the public sector. The reverse is also rare. Public managers are usually selected from within and horizontal mobility between the private and the public sector is very low.
The labour market is segmented and "de facto" barriers to entry are at work, making it difficult for private managers to compete with those that are already working in the public sector 5 .
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Empirical studies, data and descriptive statistics
The existence and persistence of significant differences in economic conditions and factors prices between Northern and Southern regions, has become known as the "North-South divide". Regional studies have been traditionally concentrating on the increasing heterogeneity across regions in economic growth, labour market conditions and productivity, discussing their effects on wage differentials and social inequality 6 .
Empirical evidence pointed out that the rigidity of the Italian labour market did not allow regional wage differentials to properly adjust to increasing regional differences in labour productivity (Bodo and Sestito, 1991) . In the same period, increasing unemployment rates in the South were accompanied by very low geographical mobility towards higher-demand (Northern) regions, making local wages even less sensitive to local economic conditions (Gavosto and Rossi, 1997; .
Recent reforms aimed at making both wages and employment more flexible (starting from the 1993 Tripartite Agreement) have so far produced marginal effects on regional wage differentials, due to the low incidence of local wage bargaining (Casadio, 1999 and .
Empirical research on the public-private sector wage differential, using micro-data, has shown the existence of a (conditional) positive public wage premium ranging between 9-12 percent (depending on the period and specification considered) and varying significantly by gender (higher for women than for men) and along the wage distribution Lucifora and Meurs, 2004) .
Results are even more dispersed when endogenous sorting of workers between sectors is taken into account, but estimates are very sensitive to the estimation technique and the identification assumptions adopted (Cannari et al., 1989; Brunello and Rizzi, 1993; Bardasi, 1996 and Brunello and Dustmann, 1997; Ghinetti, 2004) .
Only few empirical studies have addressed the issue of regional differences in the context of public wage premium. Alesina et al. (2001) Before considering the empirical evidence, it is important to remind that the evolution of public-private wage differentials at the regional level can be determined by a large number of factors, such as: structural (long run) differences between sectors and business cycle effects, employment composition and workers sector choice (or workers sorting), and last but not least unobservable components affecting all the above. A 7 They also point out that the differences in the two public wage premiums is very similar to the regional differences in the cost of living, suggesting that the higher public wage premiums in the South may be determined by the fact that only private wages adjust to local cost of living, while public wages do not. 8 We used the 1991, 1993, 1995, 1998, 2000 and 2002 surveys. 9 Empirical analysis is limited to individuals aged 15-70. 10 Due to coding reasons, it is not possible to distinguish public employees by sub-sectors. Some indirect information is available only on public sector teachers (representing around 7 percent of total public employees in the sample), due to the specific occupational code used for this category. preliminary inspection of the data, using matching techniques, documents the role of observable factors in explaining both individual sector choice and the public wage premium 12 . The so called "evaluation bias" (in our case, as discussed above, a positive effect of the public sector on wage levels) may be decomposed in three parts (Heckman et al., 1997) : the bias due to differing support of the observable factors between the two groups of individuals (in our case, public and private employees), the bias due to different distribution of the observable factors and the bias due to other unobservable factors. Even if the non-experimental nature of the data does not allow to properly evaluate the relative role of these three sources of bias, a simple propensity score analysis show that differing supports may not be so relevant in our case, since more than 99% of the sample belongs to the region of common support. As far as the distribution of characteristics is concerned, a number of studies have documented the role of composition effects in public-private wage differentials Meurs and Lucifora, 2004) . In general, public sector employees are older and more educated than their private sector counterparts and women have a larger share (see, Annex II). Also the evolution of employment has been quite different in the two sectors over the Nineties, as turnover restrictions, in the public sector, contributed to alter age, education and gender differences as compared with the private sector. In this scenario, both the increase in female participation and higher school attainment almost exclusively affected the private sector, where the share of female employees increased by more than 10 percent points in ten years (from 29 percent in 1991 to almost 39 percent in 2002), while the average number of years of education grew from 9.5 in 1991 to 10.6 in 2002. Finally, given that public and private sector jobs differ significantly in terms of hiring requirements, job attributes and working conditions, it should be borne in mind that unobservable factors (such as preferences, job attitudes, risk aversion, etc.) may also play a role in the allocation of workers by sector and location. In the present paper, however, no attempt will be made to deal with unobservable characteristics that may affect the (endogenous) selection of workers by sector and region, and the analysis will mainly focus on the patterns determined by observable differences 13 .
Figure 1 Real log hourly wages by sector and area in the Nineties
Note: All wages are in Euros. Real wages were obtained using the consumers price deflator With the above caveats in mind, in figure 1 we present the evolution of public and private real (log) wages 14 over the Nineties, broadly distinguishing between the North and the South of Italy 15 . As expected, average (unconditional) private sector wages are always below public ones over the whole period considered, both in the North and in the South of Italy. Private sector wages in Southern regions are relatively lower than in the North, while no significant difference emerges in public wages paid in the two areas, specification and estimation techniques. For example, Brunello and Dustmann (1997) found that the role of self-selection is marginal and most of the positive premium in the public sector, mainly in the case of males, can be explained by composition effects. On the contrary, Bardasi (1996 and showed that (negative) self-selection can explain a relevant share (around 20-30 percent) of the observed publicprivate wage differential for both men and women. 14 The analysis is based on net wages. Nominal wages were adjusted using the national consumers price index. All the values are expressed in Euros. 15 See Annex I for the classification of the administrative Italian regions in the two areas.
14 thus making public-private wage differentials much larger in the South than in the North. While, over the period considered, real wages in the private sector have been quite stable, in the public sector they increased substantially, mostly in 1993 and (slightly) in 2002.
Structural differences
Going more deeply into regional differences, figure The dispersion of public-private wage differentials across regions has been relatively stable over the Nineties for men, while it has been increasing in the case of women (figure 3). Considering the dispersion of regional wages in the private and public sector separately between 1991 and 2002, it emerges that wage dispersion across regions has been increasing only in the private sector and mainly for women. Dispersion of regional public wages has been actually reducing over the period considered, with the partial exception of male wages, which were characterised by a slight increase in regional wage dispersion between 1993 and 2000. How can we explain these diverging trends? A possible explanation may be found in the (different) degree of sensitivity of public and private sector wages to local labour market conditions. Comparing the high degree of centralisation of collective bargaining in the public sector, with the relatively more decentralised pay setting procedures existing in the private sector, it is likely that private sector wages reacted to regional unemployment rates and other local business conditions more than public sector wages.
In this context, at purely descriptive level, it can be interesting to look at the relationship between regional wage levels (for the public and private sector separately) and local unemployment rates over the Nineties. In figure 4 we plot the aggregate 'wage curve' (i.e., the relation between average regional wages and average regional unemployment rates) for the private and the public sector (both in 1993 and 2002) 17 . The four panels show the presence of a (unconditional) 'wage curve' only in the case of private wages. More specifically, regional private wages are on average lower (higher) where local unemployment is higher (lower). This negative relationship becomes even more robust over the Nineties, in line with the increased dispersion discussed above. On the contrary, the pattern for the public sector does not seem so clear cut. The slope of the wage curve is positive in 1993, while it becomes weakly negative ten years later (still not statistically significant).
Evolution over time
The evolution of public-private wage differentials at the local level is rather similar across all the regions considered and it follows a sort of cyclical patterns 18 : increasing at the beginning of the Nineties (and peaking in 1993-95), falling in 1998 and then slightly increasing again in 2002. This cyclical pattern is shared by both men and women, even with some minor differences (either in the magnitude of the changes or in their timing) 19 . The cycle described above may be explained by the interaction of both economic and institutional factors (Origo, 2004) , namely: a sector-specific economic cycle -i.e. the timing of wage bargaining in the two sectors --, and the employment composition effects caused by legislative interventions on employment and spending in the public sector. First, the 1992-93 economic downturn negatively affected real wage growth in the private sector, without harming purchasing power of wages paid by the public sector. The economic downturn, together with the abolition of the wage indexation system may explain part of the increase in the public-private wage gap observed in the first half of the Nineties. Second, wage growth in both sectors was also heavily influenced by the (different) timing of national collective wage bargaining between and within the two sectors 20 . Once a contract expires, wage growth in both sectors is also influenced by the time distribution of arrears (i.e. pay covering ex-post the spell between the end of the old contract and the introduction of the new one) and the related wage increases 21 . These sort of lump-sum payments may help to explain 18 Detailed figures are reported in Annex IV. 19 For example, in 2002 some large Northern regions (Piemonte, Lombardia and Toscana) are in fact characterized by lower male wage differentials between the two sectors than in 1991. 20 Actually the average wage growth in the private sector is determined by the combination of hundreds of different industry contracts, which usually expire (and are renewed) at different times. 21 Note that lump-sum payment of arrears may be particularly high in the public sector, since delays in contract renewal are generally longer.
some of the irregular patterns observed in average wage growth in the public sector (Aran, 2003) . Moreover, the effect of legislative interventions aimed at containing public employment spending may have altered, by changing the natural pattern of turnover rates, wage dynamics in the public sector vis-à-vis the private sector, where such restrictions are not found.
The empirical model and main results
In this section we use a rather simplified analytical framework to estimate regional public-private wage differentials conditional on several personal characteristics and job attributes. The first step of our empirical strategy is the estimation of a traditional wage equation as follows:
where W measures (net) hourly wages for the i-th individual at time t, X is a vector of personal and job characteristics, PUB is a dummy variable for the public sector, REG is a set of regional dummies, PUB*REG is a vector of interactions between sector and regional dummies. Estimates by gender (table 3b for men, 3c for women) show that standardised wage gaps are much lower for men than for women in all the regions. Personal and job characteristics can actually explain almost all the regional wage gap for men in the Northern regions, while differences remain significant for men in the South (around 10-15 percent). In the case of women standardised wage differentials remain quite high in all the regions, ranging from 9-10 percent in the North to 15-25 percent in the South (reaching 50 percent in Calabria) 25 . The coefficients of determination confirm that personal and particularly job characteristics explain a higher share of total variance in the case of men.
The model specified in [1] implicitly assumes that the returns of personal and job characteristics are the same in all the regions and in both sectors.
We start releasing the first constraint (i.e., constant returns in all regions) and make the model more flexible by estimating the wage equation separately for each region 26 .
The corresponding Standardised Regional Wage differentials are reported in column 5 of tables 3a-3c. With respect to the initial model, estimates of the public sector wage gap from the more flexible model are somewhat higher (by 1-4 percentage points) for most Northern regions, while are lower (by 3-8 percentage points) for most Southern ones, suggesting that some of the differences in wages also go through different returns to (observed) characteristics. Still, while differences between regions are slightly reduced (now ranging from 4 percent to 21 percent), their ranking is mostly unchanged 27 . Similar results emerge also when men and women are analysed separately (see last columns of tables 3b and 3c).
Empirical evidence from previous studies, discussed in the previous section, also pointed out that most of the public-private wage gap observed at the national level (up to 90 percent) can be attributed to differences in the observed characteristics of workers, whilst only small differences in returns exist between the two sectors. To check whether this result still holds at the regional level, we performed the Oaxaca decomposition for each region, reporting the main estimates in table 4 28 . These figures suggest that the share of the public-private wage gap explained by composition effects is not constant across regions, but it decreases from the North to the South (with the exception of Sicilia) and it is higher for men than for women (except for Calabria and Sicilia) 29 . On average, observed characteristics can explain a relevant part of regional differences in all the regions, particularly in the case of men in Emilia Romagna and Lazio. The part explained by different endowments is always much lower in the case of women and it is particularly low in Campania (around 42 percent).
The unexplained part is mainly due to different returns of gender, age, education, and occupation in the two sectors: the (negative) impact of gender is in fact much lower in the public sector, which in turn displays higher positive returns for both age (and hence work experience) and education, as opposed to the private sector. On the contrary the returns for occupations are much higher in the private sector 30 . 27 The rank correlation index is 0.75. 28 In this case we estimated separate wage equations for each region and sector, thus allowing different returns for the two sectors in each region. The decomposition into explained and unexplained part is based on the mean of the coeffients estimated in the two equations (Reimers, 1983 ). As we already mentioned, with this approach we are not taking into account the role of unobservables in determining workers' sector choice. 29 This is not always true in terms of absolute values (see the second column of each panel), mainly for Central and Southern regions. 30 Separate regressions for each year show that these differences in returns in the two sectors are quite stable over time, suggesting that changes in relative returns should not be the main cause of the cyclical pattern of regional public-private wage differentials registered in the Nineties. Estimates are available upon request. 
Men and women Men Women
Why are returns in the two sectors further apart in the South than in the North, and mainly in the case of men? One possible explanation may rely on the different type of private jobs available in the two areas: in the North the private sector is characterised by a larger share of high productivity (high wage) jobs than in the South. These jobs usually provide higher returns, thus matching more closely the public sector wages. On the contrary, the substantial lack of this type of jobs in the private sector of Southern regions can reduce returns, thus widening the wage gap. An alternative explanation, in which the distribution of high productivity/wage jobs is the same in all areas, simply needs firms to grant higher returns to attract workers when labour shortages or skill mismatch characterise the local labour market, while lower returns are found when labour in the local labour market is in excess supply. In both cases, the institutional mechanisms operating in the public sector throughout all regions would keep down differences in returns within that sector. Note that in the light of the above discussion, we might reasonably expect labour market returns for observed characteristics between the public-private sectors to be much closer in the Northern regions, where private sector-jobs generally grant high returns, as opposed to Southern regions where returns on private sector-jobs are on average significantly lower.
Quantile Regression estimates
So far econometric analysis has been focused on conditional wage means. Previous studies have already pointed out that a conditional mean approach (using traditional OLS techniques) may hide relevant heterogeneity in public-private wage differentials along the wage distribution if wage dispersion is not the same in the two sectors. If this is true, OLS assumptions might be too restrictive and quantile regression methods (QRM), by allowing the effects of the covariates to differ at different points of the wage distribution, may be preferable 31 . Recent empirical studies on Italy estimating the national public wage premium by QRM show that the public sector pay premium, mainly in the second half of the Nineties, declines along the wage distribution Lucifora and Meurs, 2004; Origo, 2004) , becoming negligible for men in the upper part of the distribution. Once controlling for personal and job characteristics at different point of the wage distribution, low wage women should be those benefiting more (in terms of wage premium) from working in the public sector.
Estimates of regional public-private wage differences by QRM for the lower and the upper quartiles actually reveal that this result mainly holds in Southern regions. As shown in table 5, the public wage premium in the lower (upper) part of the wage distribution is lower (higher) in most Northern regions, whilst it is significantly higher (lower) in most Southern ones. With a few exceptions (such as Calabria for women), this holds for both men and women 32 . In particular, the regional analysis shows that women in the public sector seem to benefit more in term of wage level --as compared to their private sector counterparts -if they are located in the upper part of the distribution in the Northern regions, whereas in the South it is the lower part of the wage distribution that grants higher wage premia.
This result may be due to a number of factors, such as a higher wage dispersion and glass ceiling effects in the private sector in the North, as opposed to the competitive pressure of the irregular economy in the South. Women reaching high job positions in private firms in the North are in fact relatively more discriminated (also in terms of job 
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28 segregation) than those in the lower part of the carrier ladder 33 . In the South women are much less likely to reach high job positions in the private sector (due to the structural lack of labour demand); furthermore, the presence of a developed irregular economy may produce dumping effects on private wages in the lower part of the distribution, thus making much more convenient to work (and wait for a job) in the public sector 34 .
Geographically Weighted Regression Estimates
Standardised regional public-private wage differentials obtained by traditional OLS are based on the specification of a set of regional dummies in a so called "global model". Estimates of regional differences are then based on the assumption of equal returns across regions and the existence of discontinuities occurring exactly at the administrative border of each region. Estimates of separate equation by region is a first way to allow for different returns by region, but this approach still implies discontinuity in parameter values imposed by the geographical coding through regional dummies.
Geographically Weighted Regressions (GWR) provide a fully flexible method to estimate local models without imposing ex-ante constraints on regions definition.
Consider the global wage equation specified as follows:
where all the variables have the same meaning as in equation [1] . In a GWR framework, this traditional equation can be extended to allow for local (rather than global parameters) to be estimated:
33 Evidence on gender differences in Italy at the end of the Nineties showed that only 2% of managers in private firms were women, against 22% in the central public administration and 24% in local public administrations (EIRO, 2001a) . Wage differences by gender are relatively high among white collars than managers (30% vs 17%), but the first group is highly heterogeneous and women in non manual jobs are more likely to be employed in less technical and secretarial positions (Origo, 2002) . Among secretaries, no significant gender wage differences seems to emerge (EIRO, 2001b) . 34 Note also that wages in the SHIW are self-reported by each individual. They may then also capture cases of irregular work, mainly in areas where the underground economy is particularly developed.
where (u i ,v i ) denotes the geographical coordinates of the i-th point in space and β(u i ,v i ) is the local estimation at this point of the continuous function β(u,v) 35 . Each i-th observation in the data-set is weighted, in an inverse order, according to its geographical distance from the location for which local parameters have to be estimated. In practice, the weighting function used is such that, within a certain bandwidth b, greater weight is attached to those observations "near" to the point estimated (that is, the i-th point) 36 .
The optimal bandwidth is chosen on the basis of a cross-validation approach aimed at minimising the sum of estimated predicted squared errors 37 . Local parameters are estimated using the optimal bandwidth by fitting a weighted regression model at each point.
Using a Monte Carlo simulation 38 , GWR allows to test both the significance of the overall local model and spatial variability of each parameter (with respect to the global ones). From a practical point of view, due to the iterative estimation procedure, GWR can become increasingly time consuming if the data set is relatively large (i.e. approximately more than 2,000 observations). Since our (individual) pooled data set contains around 35,000 observations, we have tackled computational problems in two different ways: first, randomly restricting the original data set, and second using a twostage estimation techniques. In the first case, we randomly selected 20 percent of the observations (6,996 obs.) from the (individual) pooled sample and fitted the GWR model to the sub-sample. In the second case, we run a first-stage OLS regression on the total (individual) pooled sample controlling for personal and job attributes, then we retrieved residuals -net of individual productivity -and computed cell means by year, region, gender and public/private sector breakdowns (and by occupations in a more disaggregated version) and fitted the GWR model to the sample obtained (360 obs. and 35 Note that the number of parameters to be estimated in equation [3] is actually larger than the number of observations. One way to handle this problem is to assume that each local coefficient is a function of geographical location: assuming that parameters are spatially consistent, then relatively closed observations should display similar coefficients (both in magnitude and sign). 36 In our estimates, we used the following continous weighting function: W j =exp(-d j /b 2 ). Data is weighted according to a Gaussian curve as the distance between observations i and j increases. 37 Note that if the bandwidth is too small, the weighting of all points except for i-th point itself may become negligible and a bandwidth equal to zero may be optimal. In order to avoid this case (and to properly take into account the trade-off between bias and variance), the fitted value of yi using a certain bandwidth is calculated excluding point i. 38 Under the null hypothesis, any permutation of (ui,vi) pairs among the data points is equally likely. Thus, the observed standard deviation of the parameter estimates can be compared with those obtained from randomly rearranging the data in space and repeating the GWR procedure. 30 1041 obs.). Note that under this approach, (common) human capital an job attributes are filtered away such that regional wage differentials only reflect residual differences over and above the standard human capital returns. The main set of results from GWR estimates are reported in table 6.
Note that under this approach, (common) human capital an job attributes are filtered away such that regional wage differentials only reflect residual differences over and above the standard human capital returns. The main set of results from GWR estimates are reported in table 6. For comparison purposes, in column (1) we report OLS publicprivate wage differentials estimated from separate regional regressions --which can be regarded as the restricted model --in column (2) we report estimates from the randomly selected sample, while in columns (3) and (4) estimates refer to the two stage models 39 .
For comparison purposes, in column (1) we report OLS public-private wage differentials estimated from separate regional regressions --which can be regarded as the restricted model --in column (2) we report estimates from the randomly selected sample, while in columns (3) and (4) estimates refer to the two stage models 40 .
In all the above cases, using 50 Montecarlo replications (10 in the one-stage model) and a 2.6 to 3.6 (optimal) bandwidth, we can reject (at an high level of statistical significance) the null hypothesis of stationarity of the regional public-private wage differentials. Estimated regional public-private wage differentials range from 6 to 15 percent in column (2), from 4.5 to 22 percent in column (3) and from 1.5 to 15 percent in column (4).
Finally, in columns (5) to (8) we report the ranking of regions according to the estimated public-private wage differentials. In terms of relative ranking, GWR estimates are rather similar to the standardised regional differentials previously obtained (rank correlation coefficients are above 0.5). Note that even when spatial correlations are 31 accounted for in the estimation procedure, Southern regions still exhibit public-private wage differentials which are two to five times higher than those prevailing in the North. 
Explaining the differences
Estimated standardised regional wage differentials show the existence of a significant public wage premium mainly in Southern regions and for women.
Conditional regional private and public wages plotted in figure 5 show that the first clearly decrease moving from the North to the South, while public wages are roughly constant across regions, with some Southern regions actually paying more than the Northern ones. Higher standardised regional public-private wage differentials in the South (i.e., the gap between the two plotted points for each region) seem then mainly caused by regional wage dispersion in the private sector.
It is common opinion to believe that, since private wages are set in competitive markets and should be sensitive to local business and labour market conditions, high public wage premia in Southern regions are caused by the public sector paying "wage premia" compared with the "right" local competitive wage level. However, regional private wages may also be influenced by non-competitive forces, such as monopsony and unfair competition from the irregular economy. In the case of women, gender discrimination may also play a crucial role in affecting wages in the private sector. All these factors should reduce the private sector pay below local competitive wage level, thus influencing the public wage premium. Note that in Italy all the factors mentioned above (monopsony, black economy and gender discrimination) are likely to be more relevant in the South than in the North, and in particular for women. It is than a crucial issue, even in terms of policy implications, to better understand whether the estimated standardised regional public-private wage differentials are determined by the public sector paying "too much" and/or the private sector paying "not enough" with respect to an ideal local competitive wage level. Identification of the latter may be quite difficult and it requires restrictive assumptions on the effect of local factors on wages in the two sectors.
As a preliminary step, it may be already informative to study the relation between estimated wages and labour markets conditions, life quality and amenities at the local level using a simple descriptive approach. According to the compensating differentials theory, individuals living in regions with some "unpleasant" attributes, under certain assumptions, need to be adequately compensated for the disutility caused by these disamenities, if they are to remain in the same area and not move to -ceteris paribus --more attractive areas (in terms, for example, of climate, air pollution, crime rates, quality of local services, etc.). In this context, high unemployment rates may be considered as a form of "disamenity" for people looking for a job: high unemployment regions should then pay higher wages than low unemployment ones to compensate individuals for the disutility associated with the risk of becoming unemployed (Harris and Todaro, 1970) . However, in a bargaining framework high local unemployment rates may exert a negative effect on unions wage bargaining power (since union members are more likely to become unemployed) and the correlation between local unemployment and wages should be negative (McDonald and Solow, 1981; Oswald, 1985) .
Hence, conditional on a number of factors such as structural features and other compositional effects, economic theory predicts that at the local level there should be a (statistically significant) relationship between wage levels and labour market conditions, cost of living, other amenities (Blanchflower and Oswald, 1990; 1994) . Table 7 reports some simple correlations between the estimated regional wages by sector and some regional indicators of the factors discussed above, using various indicators for both local amenities and labour market conditions. More specifically, for each region, we measured local amenities using the number of days of rains in a year (as a proxy for local attractiveness in terms of climate and weather, assuming that people prefer to live in sunny areas), the local crime rate (as a proxy for local safety) and the price of houses (as a proxy for local cost of living). As an alternative to the above indicators, we also used an overall indicator of "quality of life" which is supposed to capture different aspects of local conditions, such as: demographic structure, standard of living, business conditions and labour markets, environment and quality of local public services, crime and leisure 41 . Finally, we introduced local labour market indicators such as: overall unemployment, youth unemployment (15-24 years old), female participation, share of employment in the public sector and share of irregular employment. Private wages are in fact higher in low unemployment regions, where female participation is higher and where the share of both public and irregular employment is lower. Furthermore, there seems to be a positive spatial correlation between private wages and local weather, house prices and the overall quality of life. Public wages are weakly associated to local amenities, but they do not show any statistically significant correlation with local labour market conditions 42 . Crime rates are not significantly correlated with estimated wages in either of the two sectors.
The implication of the above discussion in terms of standardised regional publicprivate wage differentials is the existence of a (statistically significant) positive relationship with unemployment rates (as clearly depicted in figure 6 ), while the correlation with house prices and life quality is significantly negative (see last column in table 7).
Concluding remarks
This paper has investigated the evolution of regional public-private wage differentials in Italy. Taking into account the wave of reforms that have changed wage setting and employment relations in both sectors, we documented the significant differences existing in public-private wage differentials across Italian regions. The evolution of the public sector wage gap, over the Nineties, was shown to have followed a cyclical pattern influenced (among other things) by institutional features, such as: the incidence of wage bargaining (in both sectors) and the delays in contracts renewals in the public sector. Results showed that composition effects (in terms of different average personal and job characteristics) can actually explain almost all the regional wage gap for men in the Northern regions, while differences remain significant for men in the South (between 10-15 percent) and for women in all regions (between 9-10 percent in the North, 15-25 percent in the South). One explanation we provide for the above findings lies in the existence of different type of private jobs in the two areas: a larger (smaller) share of high productivity/high wage jobs in the North (South) providing higher returns; such that the public-private sector wage differential observed (in the North) is smaller. Alternatively, a further explanation has been based on the existence of labour shortages or skill mismatch in the Northern local labour market, which -in the attempt to attract workers --drives (private) returns upwards, thus closing the differences in public and private sector wages. Finally, standardised public-private wage differentials have been shown to be higher in regions with better local amenities but with also higher unemployment, though (as discussed above) these effects are mainly driven by private wages, as public wages remain rather insensitive to (most) local labour market conditions.
On the basis of these results, the labour market reforms implemented in Italy during the Nineties seem to have produced only moderate effects on the regional dispersion of public-private wage differentials --as most of the changes occurred in the private sector, with little (or no) effects on the public sector -, if not exacerbating regional imbalances in terms of 'wait' unemployment in the South and recruitment problems in the North.
Pay determination in the public sector has remained quite centralised and wage differentials are still rigid in responding to market pressure. At present the central government still plays the leading role in the bargaining process: once an agreement is reached in this sector, the same pay increases are "de facto" extended to the other public sub-sectors, without relevant modifications. Moreover, no pay differentiation across different regions is allowed for in national agreements. This system would benefit from more decentralisation, if local labour market conditions have to play a role. National agreements do not need to be discarded, but they should (at least) be less important in determining pay increases: ideally they could be a point of reference with some further (flexible) negotiations at the local level.
A more decentralised pay determination system should be accompanied by more freedom for public managers in recruiting, retaining and motivating public employees.
In Italy the attempts to mimic the private sector best practices by "empowering" management have been constrained by institutional, administrative and legal regulation (Dell'Aringa and Vignocchi, 1998) . At the same time most public sector managers are lacking the necessary skills and experience for bargaining at the local level. In this context, in which the power of insiders is very strong (also in political terms), a more decentralised bargaining not only would not be able to keep control over labour costs, 39 but also would lack flexibility in setting wage differentials. Some move in this direction may be still possible and not too costly, given that differences exist in terms of organisation, types of occupations, and employment relations. These differences may make reforms easier to implement in some sub-sectors than in others, and some forms of decentralisation might be favoured without incurring all the risks outlined above . An "organised decentralisation", of the sort outlined in some recent work (Traxler et al., 2001) , could combine tight control on overall expenditures with margin for employers to negotiate some wage flexibility at local level and promote convergence in publicprivate pay determination. Such convergence seems more difficult for those occupational groups (such as teachers or doctors) who still are not highly represented in the private sector, and whose pay determination arrangements are more likely to continue to reflect, for some time ahead, their distinct national occupational identities and labour market characteristics. (f) number of days of rain during the year, average 1994-99 (g) price per squared meter of new houses in regional capital cities (h) number of crimes in 1000 inhabitants (i) composite indicator (ranging from 0 to 600) on the overall quality of life computed for each Italian province by the economic newspaper "Il Sole 24 Ore"; regional average. The overall indicator summarizes six different aspects: demographic indicators, standard of living, business and labour markets, environment and quality of local public services, crime and leisure.
